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begins. Table III, Chapter I, shows the order in which these levels
appear in the periodic table. In the first row we have one inner level
determining a K series; with neon a second level is completed and the L
series starts. Similarly we assume that beyond argon, krypton, xenon
and niton, we have the initiation of If, N, 0 and P series.

However, our knowledge of x-ray spectra is not as extensive as the
above scheme would indicate. Spectroscopic data cover only the K
series from sodium, Z = 11, the L series from zinc, Z = 30, and the M
series from dysprosium, Z = 66. This range has been considerably
extended by experimental methods independent of spectroscopic analysis
as well as by combination relations of spectral lines, but 0 and P
series remain largely hypothetical.

The phenomena of x-ray spectra will be considered under the sub-
jects: (1) Critical potentials for x-ray excitation, (2) Absorption phenom-
ena (including the transformations of absorbed energy), (3) Emission
lines and the combination principle and (4) Theoretical significance of
the system of absorption limits:

1. CRITICAL POTENTIALS FOR X-RAY EXCITATION

An important difference between outer and inner atomic levels is
that while there are outside of the atom various series of "virtual orbits"
(positions of equilibrium unoccupied by electrons in the normal atom),
within the atom all positions of equilibrium are normally filled. Hence
the necessary condition for excitation of x-rays is the removal of an
electron from the atom. Resonance potentials, single-line emission
spectra and line absorption spectra, all of which involve removal of an
electron to a virtual orbit, are absent or at least unobserved in high
frequency phenomena.

Another distinction is that x-ray frequencies of an atom are in-
dependent of its chemical or physical state, for the reason that the
energy levels of the inner structure are little affected by the outer elec-
trons which are alone involved in chemical reactions.

The above statements need qualification. There is no sharp dis-
continuity between the principles involved in outer and inner atomic
structure, but many factors, of importance near the surface, become
negligible within the atom. The transition stage probably lies in the
little known region between the ordinary ultra-violet and x-ray spectrum

range.

The potential required to excite an x-ray series can be accurately authors16
